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232a Monday, February 4, 2013precursor orotidine 5’-monophosphate (OMP) from 5-phosphoribosyl-1-pyro-
phosphate (PRPP) and orotate (OA). Inter-subunit communication has been
proposed to result in half-of-the-sites cooperativity of binding [McClard, R.
W., et al. (2006) Biochemistry 45, 5330-5342]. High-resolution X-ray struc-
tures of the highly homologous Salmonella typhimurium and E. coli enzymes
show that major and apparently essential movement of protein (mobile peptide
loops and entire core) and substrates accompany catalysis and can result in an
occupied enzyme showing asymmetry.
A novel unproductive OA analog, citrazinic acid (CA), allows structural explo-
ration of stable Michaelis-like complexes by NMR. Here, we report the back-
bone 1H-13C-15N NMR assignments of the yeast enzyme in unliganded, OMP
and MgPRPP$CA forms. Equilibrium binding of PRPP in the presence of CA
shows two independent binding sites present in equal concentrations, but with
KD values 19-fold lower and 3-fold higher than the single for PRPP of 6.35
0.6 mM to two sites in the native dimer. Binding and potential structural asym-
metry was further investigated by isothermal titration calorimetry and ligand
titration by NMR. The implications for cooperativity and the origin of the do-
main swapped structure are discussed.
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Cells are densely packed with proteins, DNA, RNA and other macromolecules
that account for up to 40% (400 mg/mL) of the cellular space. However, most
biophysical studies have been performed in dilute solution with macromolecule
concentrations of 1-10 mg/mL. Both theoretical and experimental evidence
suggests that proteins behave differently under crowded conditions resulting
in changes to structure, stability and kinetics. In order to understand the role
of macromolecular crowding on the kinetics of alcohol dehydrogenase, we
have used absorbance to determine Michaelis-Menten parameters in the ab-
sence and presence of crowding agents. These crowding agents are inert poly-
mers and globular proteins, such as Dextran and Bovine Serum Albumin
(BSA). We have found that increasing concentrations of Dextran have resulted
in a concentration-dependant decrease in binding affinity (increased Km)
with no change to the maximum reaction rate. In contrast, crowding with
BSA at comparable concentrations has
less of an effect on binding affinity, but
the concentration-dependent trends on the
kinetic parameters are not as discernible.
While the diverse effect of crowding agents
requires further exploration the current
study provides new insight regarding poly-
mer and protein crowding agents as mimics
for cellular conditions.1189-Pos Board B81
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Dithiolethione compounds, like anethole dithiolethione (ADT) have chemopre-
ventive, cytoprotective, and antimitogenic effects. The chemopreventive ef-
fects are thought to be mediated by the activation of antioxidant response
elements and of the tumor repressor PP2a. We have shown that ADT interacts
with the glycolytic enzyme glyceraldehyde-3-phosphate dehydrogenase
(GAPDH). Cancer cells usually exhibit increased glycolysis (Warburg effect)
that generates ATP to meet their energy needs. Mounting evidence suggests
that inhibition of glycolysis in cancer cells severely depletes ATP and may
be an effective strategy in chemoprevention. We hypothesize that the chemo-
preventive effects of ADT may be in part due to inhibition of glycolysis via in-
hibition of GAPDH. Dithiolethiones can directly or indirectly modify cysteine
residues in protein targets. GAPDH contains three cysteine residues that are
susceptible to thiol-modifying agents. Therefore, we set out to examine how
ADT affects GAPDH activity. Human GAPDH was overexpressed in bacterial
cells and purified by ion-exchange and affinity chromatography. We measured
the catalytic activity of GAPDH in the absence and the presence of ADT and
showed a concentration-dependent inhibition of GAPDH catalytic activity by
ADT. In order to determine the exact mechanism of ADT modification ofGAPDH we are coupling site-directed mutagenesis with enzymatic assay,
and mass-spectrometry.
This investigation was sponsored in part by NIH/NIGMSMARCU*STAR T34
08663 National Research Service Award to UMBC and also by the Howard
Hughes Medical Institute’s Precollege and Undergraduate Science Education
Program (JC) and UMBC DRIF SRAIS (EG).
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In the past 30 yeas scientists have demonstrated that many enzymes are capable
of promiscuous catalytic activity, in which one enzyme catalyses the turnover
of chemically distinct substrates. It has been suggested that such promiscuity
can play an important role in the evolution of enzyme function. This phenom-
enon is particularly pronounced in the alkaline phosphatase superfamily, in
which the native reaction for one member of the superfamily is often a promis-
cuous side reaction for another. Moreover, despite the similarity of the sub-
strates involved, the reactions catalysed (cleavage of P-O and S-O bonds)
proceed with very different solvation and protonation requirements. We present
here a detailed study of the promiscuous catalytic activity of three evolution-
arily related but structurally different members of this superfamily: an arylsul-
fatase from Pseudonomas aeruginosa (PAS) and two phosphonate monoester
hydrolases (PMH) from Rhizobium leguminosarum and Burkholderia caryo-
phylli. The latter enzymes are particularly interesting due to the fact that, in ad-
dition to their broad promiscuity, they are also capable of catalysing
a xenobiotic substrate for which no natural catalyst is known. We demonstrate
that subtle changes in active site residues can have a significant impact on
mechanism. However, despite such mechanistic variation, the promiscuity
simply arises out of the ability of the non-native substrates to exploit the
pre-existing electrostatic pre-organization of the active site towards the native
substrate. We believe this provides an example of chemically-driven protein
evolution within an enzyme superfamily.
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Tyrosinase or polyphenol oxidase (EC 1.14.18.1) is a copper-containing
enzyme with widespread occurrence in living organisms including microorgan-
isms, plants and animals.
This enzyme catalyses a two-step reaction, the hydroxylation of a monophenol
and the conversion of an o-diphenol to an o-quinone. From pathological and
economical point of view, tyrosinase is very important and interesting enzyme
which attracted the attention of researchers.
Due to the key role of tyrosinase in melanogenesis and fruit browning, several
inhibitors from both natural and synthetic sources have been identified.
In this study we attempted to evaluate the inhibitory effects of some natural
compounds from plant sources on mushroom tyrosinase activity. Experimen-
tally, traditional spectroscopic methods of tyrosinase assay were applied and
the mechanism of inhibition and kinetic parameters are determined. Computa-
tionally, the binding capability of the proposed natural products was evaluated
by docking methods.
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The rise of drug resistance in bacteria is a growing problem, and poses a formi-
dable medical and scientific challenge. Mutations - the driving force behind
evolution and drug-resistance - have long been thought to arise spontaneously
in bacteria, leading to the pessimistic view that the rise of drug resistance is in-
evitable. However, the acquisition of mutations is in fact a regulated process, in
part tied to the bacterial stress response or SOS pathway.
The key regulatory protein governing the SOS pathway is the bi-functional re-
pressor protease, LexA. In its basal state, LexA represses genes involved in the
SOS response (SOS genes). When stimulated following genotoxic stress, LexA
auto-proteolyzes via a serine protease mechanism at an internal cleavage re-
gion. Self-cleavage leads to de-repression of SOS genes, activating pro-
mutagenic pathways, such as genetic recombination and error-prone DNA
Monday, February 4, 2013 233areplication. This increased mutation rate, in turn, can promote the development
of drug resistance under stress.
Here we employ structural modeling, saturation mutagenesis, and kinetics to
systematically elucidate substrate preference of the LexA enzyme in Pseudo-
monas aeruginosa. Our studies elucidate the key determinants for substrate rec-
ognition and demonstrate that overall, LexA is a relatively tolerant protease.
Furthermore, this study reveals positions in the LexA protein that are amenable
for labeling with fluorescent probes, which can be used for conformational
studies and inhibitor screens. Understanding the enzymes that regulate muta-
tion can lead to insights about the evolution of bacteria and potentially open
up new avenues for combating the rise of drug resistance
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Prostaglandins play critical roles in a number of physiological and pathophys-
iological processes. These molecules are involved in regulating blood flow to
organs, initiating platelet aggregation in blood clotting, and mainly mediating
the classical symptoms of inflammation. Biosynthesis of prostaglandins is ini-
tiated by prostaglandin endoperoxide H synthases (PGHS) 1 and 2, which
catalyze the conversion of arachidonic acid to PGH2. PGHSs are homodimers
comprised of ~72 kDa monomers of identical primary sequence and recently
have been investigated in the respect of allosteric communications between
two subunits during ligand binding. The nonsteroidal anti-inflammatory drugs
show multiple inhibition modalities against PGHSs. Their time-dependent and
subunit-preferential bindings to PGHSs complicate the interactions of PGHSs
with the cognate substrates and their regulations by natural and synthetic li-
gands. Accordingly, a paradigm shift in the analysis of PGHS-ligand complex
during PGHS catalysis is required and their theoretical revaluation and biolog-
ical functioning in vivo are described in this paper.
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The biomedical functions of essential trace element selenium have been attrib-
uted to selenoproteins, a class of proteins containing genetically encoded 21st
amino acid selenocysteine (single letter code U). Besides thioredoxin reductase
and glutathione peroxidases, two well-studied examples of the selenoproteome
family, the enzymatic functions of other family members remain elusive. About
one third of these selenoproteins possess a minimal thioredoxin fold with the
reactive selenocysteine is positioned on a flexible loop where it is easily acces-
sible to substrates. This study focuses on characterization of a representative
member of the family - the human selenoprotein M (SelM). SelM is localized
to endoplasmic reticulum and is highly expressed in brain where it protects the
neurons from oxidative stress. We report that SelM is a peroxidase and that its
enzymatic activity depends on the presence of selenocysteine. In addition, we
discuss the oligomerization state of the protein and approaches to map the re-
dox potential of SelM and other members of the family. Since the redox poten-
tial of selenoproteins is by large unknown, the determination of this redox
potential of selenoproteins with minimal thioredoxin fold will help us under-
stand their physiological functions.
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Metabolic pathway enzymes may associate into supramolecular complexes in-
creasing efficiency and protecting each other from inhibitors and physical
stress. The eukaryotic cytoplasm is a concentrated, highly organized mesh of
fibers, macromolecules and solutes. Here, the associations of specific proteins
would result in intermediary channeling. In addition, enzymes in complexes are
probably protected against inhibition during the stress response, when compat-
ible solutes rise. However, detection of complexes is difficult due to the weak
nature of enzyme associations; this difficulty was circumvented by adding F-ac-
tin in order to stabilize association and further modify activity and stability of
the complexed enzymes. Polymeric F-actin, but not the monomeric G-actin sta-
bilized glycolytic enzyme complexes and promoted protection against inhibi-
tion by either trehalose or by specific anti-enzyme antibodies. The
association of specific enzymes and even the whole fermentation pathway
were stabilized by F-actin, producing a functional pathway that resisted inhibi-
tion by either trehalose or by antibodies.1196-Pos Board B88
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The eukaryotic enzyme isoprenylcysteine carboxylmethyltransferase (ICMT)
catalyzes the attachment of a methyl group onto the carboxylate of a lipid-
modified cysteine residue at the C-terminus of its protein substrates. This is
the final processing step for proteins that contain a C-terminal ‘CAAX’ motif,
including Ras. Because inhibition of ICMT blocks Ras-induced oncogenic
transformation, ICMT is a target for cancer therapy. Human ICMT is predicted
to have eight transmembrane helices and it has no discernable homology with
soluble methyltransferases. A salient question in understanding the mechanism
of this enzyme is how both its water-soluble substrate (S-adenosyl-L-methio-
nine, AdoMet) and its lipophilic substrate (a prenylated cysteine residue) are
recognized in the active site. A crystal structure of an integral membrane meth-
yltransferase from a prokaryotic organism was recently determined. The pro-
karyotic enzyme, which contains five transmembrane helices, has sequence
conservation with ICMT in the region that binds AdoMet but has limited con-
servation elsewhere. In order to identify regions of ICMT that are important for
catalytic activity, we mutated roughly half of the residues in ICMT and we in-
terpreted the results with regard to the available structure. The mutants with re-
duced activity can be classified into two groups. The first class contains
residues that form the AdoMet binding site and are conserved with the prokary-
otic enzyme. For the second class of inactivating mutants, which is more nu-
merous, there is high sequence conservation among eukaryotic ICMT
homologs, but no discernable sequence conservation with the prokaryotic en-
zyme. This second class may contain residues involved in recognizing the pre-
nylated cysteine substrate in eukaryotes. Our results indicate that the structure
of the prokaryotic enzyme is informative for understanding the AdoMet bind-
ing site of ICMT and they point to differences between these two enzymes in
other respects.
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Huntington’s disease (HD) is associated with CAG repeats within exon 1 that
lead to polyglutamine (polyQ) expansions in the protein huntingtin (htt). Pro-
teolysis of htt leads to products that can be trafficked into the nucleus and
form neuronal intranuclear inclusions. The presence / absence of flanking se-
quences namely, the N-terminal 17-residue amphipathic stretch (Nt17h-htt)
and the C-terminal 38-residue proline-rich stretch (Ct38h-htt) in products of
proteolysis have a profound effect on the HD phenotype in animal models
(where h-htt denotes human-htt). The biophysical basis for the effects of these
flanking sequences remains unresolved. Here, we focus on the influence of dif-
ferent proline-rich C-terminal sequences on the conformations of and intermo-
lecular associations through the polyQ tract. The flanking sequences include
Ct38h-htt and Ct31m-htt (the mouse 31-residue C-terminal proline-rich
region).
We used atomistic simulations based on the ABSINTH implicit solvation
model and underlying forcefield paradigm to quantify the nature of the coupling
between C-terminal flanking sequences and polyQ tracts for different polyQ
lengths. There are clear differences between the intrinsic and context dependent
properties of Ct31m-htt and Ct38h-htt. Detailed analyses of the monomer con-
formations and intermolecular associations of polyQ in cis with different syn-
thetic and naturally occurring C-terminal proline-rich stretches identify how
flanking sequences modulate aggregation mechanisms. These results might
be important for recent studies in animal models that show different toxicity
profiles between transgenic animals expressing different C-terminal proline-
rich sequences.
This work was supported by grant 5R01NS056114 from the National Institutes
of Health.
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The nuclear pore complex (NPC) is a massive protein structure located on the
nuclear envelope serving as a selective gateway between the cellular
